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An adjustable regulator insert with linear setting/flow characteristic 

The invention relates to an adjustable regulator insert as featured in the 
preamble to claim 1 . 

5 

Such regulator insert Is known eg from WO 95/12082 which shows a 
regulator insert that comprises a cup-shaped part being at the one end 
provided with radial inflow openings and. at the other end, with radial and 
axially extending slot-shaped outflow openings. The insert is configured with 

10 a roller membrane that closes off the outflow openings to a smaller or larger 
degree in response to the difference in pressure across the insert, so as to 
accomplish an essentially constant flow of liquid through the insert. The roller 
membrane is Influenced by two oppositely oriented forces; viz, on the side 
where the outflow openings are located, by the pressure within the Insert and 

15 a helical spring that seeks to keep the outflow openings open and, on the 
opposite side, by the pressure prevailing immediately outside the inflow 
openings of the insert, liquid communication being established there 
between. In case of a given difference in pressure across the insert, the roller 
membrane will adapt at a state of equilibrium between these forces which 

20 results in a constant liquid flow through the insert. In the shown regulator 
insert the overall area of the inflow openings can set incrementally in 
advance - preferably to a desired constant liquid flow through the insert. 

When it is desired to adjust this regulator insert from one specific liquid flow 
25 to another, exclusively the overall area of the inflow openings is modified. 
That is, no other parameters in the regulator insert are changed, and hence a 
linear correlation between the size of the overall area of the inflow openings 
and the constant liquid flow across the insert is not accomplished. It is 
therefore necessary to have a non-linear scale on the adjustment mechanism 
30 or to resort to a curve shovyring the correlation. For that reason it is desirable, 
in particular in case of stepless adjustment of the overall area of the inflow 
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openings, to accomplish a linear correlation between the size of the overall 
area of the inflow openings and the constant liquid flow across the insert. 

It is therefore an object of the invention to provide a regulator insert of the 
5 type featured above, wherein an at least approximately linear correlation is 
accomplished between the size of the overall area of the Inflow openings and 
the constant liquid flow across the insert. 

This is accomplished by configuring the regulator insert as featured in the 
1 0 characterising part of claim 1 . 

Hereby an at least approximately linear correlation between the size of the 
overall area of the inflow openings and the constant liquid flow across the 
insert is accomplished, which results in an unequivocal correlation between 

15 the physical adjustment performed and the magnitude of the constant liquid 
flow. This means that, eg by a simple adjustment of the inflow openings to 
twice their former size, a flow results which is also twice Its former size. This 
is of interest, since it is hereby possible to perform a well-defined adjustment 
of the flow without first having to resort to a curve showing which adjustment 

20 corresponds to which setting. 

Particularly advantageous embodiments of the invention will appear from the 
dependent claims. 

25 The invention will now be explained in further detail with reference to the 
drawing, wherein 

Figure 1 is a cross-sectional view through a regulator valve with a regulator 
insert configured in accordance with the invention; 

30 
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Figure 2a shows a regulator valve according to the invention, seen from the 
side, in a first setting; 

Figure 2b is a cross sectional view through the regulator insert shown in 
5 Figure 2a; 

Figure 3a shows a regulator insert according to the invention seen from the 
side in another setting; 

10 Figure 3b Is a cross sectional view through the regulator insert shown in 
Figure 2a; 

Figure 4 shows a curve of the linear correlation between the size of the 
overall area of the inflow openings and the constant liquid flow across the 
15 insert; and 

Figure 5 shows a curve of the correlation between the size of the overall area 
of the Inflow openings and the constant liquid flow across a known regulator 
insert. 

20 

Figure 1 is a cross sectional view of a regulator valve 1 with a regulator Insert 
2 configured in accordance with the invention. The regulator valve 1 
comprises a valve housing 3 which is typically cast from eg brass. The valve 
housing 3 comprises an inlet part 4 and an outlet part 5 that are aligned and 
25 can, via an internal thread (not shown) be interconnected with two pipes in 
the plant where the regulator valve 1 is used. 

The regulator insert 2 - or just the insert 2- is arranged in a slanting seat In 
the valve housing 3 and is mounted via cooperating threads between the 
30 valve housing 3 and a mounting sleeve 6 on the Insert 2, as Is commonly 
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known. It is of no consequence that the insert 2 is an^anged slopingly in the 
valve housing 3 as it may just as well be anranged differently. 

Apart from the mounting sleeve 6, the Insert 2 comprises a cup-shaped 
5 through-flow part 7 with inflow openings 8 and outflow openings 9. The inflow 
openings 8 can be adjusted steplessly to a desired flow across the insert 2 
since, interiorly of the cup-shaped through-flow part 7, an axially displaceable 
closure skirt 10 is provided. The closure skirt 10 has an intemal hub 1 1 which 
threadedly engages a spindle 12 that extends through the entire cup-shaped 
10 part 7. When the spindle 12 is rotated, as will be described later, the closure 
skirt 10 will be shifted upwards or downwards in the cup-shaped part 7 and 
hence increase or reduce the overall area of the inflow openings 8. 

At the outflow openings 9 a roller membrane 13 is provided that closes off the 
15 outflow openings 9 to a larger or smaller degree, in response to the pressure 
conditions across and through the insert 2. At Its outer peripheral edge, the 
roller membrane 13 is secured between the mounting bushing 6 and the cup- 
shaped part 7, while the inner peripheral edge Is secured to a cap 14 
arranged to be freely rotatable and axially displaceable on the spindle 12. A 
20 helical spring 15 Is arranged between the hub 11 of the closure skirt 7 and 
the cap 14. 

The spindle 12 has a central cavity 16 which is, at the one end, in open 
communication with the inlet part 4 of the valve housing 3 and, at the other 
25 end, in open communication with a space 17 above the roller membrane 13. 
The closing off of the outflow openings 9 is thus determined by the pressure 
conditions prevailing at any time across and through the insert, as the cap 14 
will at a state of equilibrium between the pressure in the liquid on either side 
of the roller membrane 13 and the spring force from the spring 15. 

30 
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On the external side of the mounting sleeve 6, an adjustment device is 
provided that comprises a central shaft 18 being in non-rotatable 
engagement with the spindle 12 that extends down into the cup-shaped part 
7. The central spindle 18 is rotatably journalled In the mounting sleeve 6, and 
5 rotation of the shaft 18 entails a rotation of the spindle 12, whereby the 
closure skirt 10 is shifted upwards or downwards via the cooperating threads 
on the spindle 12 and the hub 11 of the closure skirt 10. Rotation of the shaft 
18 is accomplished by means of a key (not shown) that fits with a 
quadrangular engagement part 19 at the top of the shaft 18. 

10 

The shaft 18 is in non-rotatable engagement with a sleeve 20 which is 
provided with an extemal thread. Exteriorly on the bushing 20 and in 
threading engagement there with, an annular indicator element 21 provided 
with an Indicator pin 22 is provided. The indicator pin 22 Is arranged to be 
15 axially displaceable in a groove 23 In an extemal jacket 24. When the shaft 
18 is rotated, the indicator element 21 is shifted proportionately upwards or 
downwards, while the indicator pin 22 can be seen in the groove 23, whereby 
the degree of opening of the inflow openings 8 can be read. This will appear 
clearly form Figures 2a and 3a. 

20 

A cover cap 25 is mounted above the end of the shaft 18 so as to accomplish 
an attractive appearance. Moreover, various sealing rings (O-rings) are 
provided in the insert 2 and between the insert 2 and the valve housing 3. 
Such sealing rings are commonly known and will not be described in further 
25 detail herein. 

Now the adjustment mechanism will be described in further detail with 
reference to Figures 2a, 2b, 3a and 3b; Figures 2a and 2b showing the insert 
2 seen in lateral views and in cross sectional views in a first setting of the 
30 Inflow openings 8 on 1 ,2; and Figures 3a and 3b showing the insert 2 in 
lateral views and in cross sectional views in another setting of the inflow 
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openings 8 on 4,2. As will appear from Figures 2a and 3a, the degree of 
closure of the inflow openings 8 can read on a linear scale, wherein the 
Integer value can be read next to the groove 23 aligned with the Indicator pin 
22, while the decimal can be read on the upper part of the rotatable skirt 20. 
Thus, from the setting shown in Figures 2a and 2b (1 ,2) It will appear that the 
shaft 18 has rotated thrice in order to assume the setting shown In Figures 3a 
and 3b (4,2). This means that the closure skirt 10 has been shifted relatively 
accordingly Into the cup-shaped part 7, as will also appear clearly from 
Figure 3a, and the overall area of the inflow openings 8 has been increased. 

In the shown embodiment the thread pitch on the sleeve 20 exceeds the 
thread pitch on the spindle 12, which means that the absolute displacement 
of the closure skirt 10 does not correspond to the absolute displacement of 
the indicator element 21. However, this is of no consequence within the 
context of this invention; rather it entails only that that extemal scale Is easier 
to read. 

Since the one end of the spring 1 5 abuts against the hub 1 1 of the closure 
skirt 10, a certain degree of compression will occur on the spring 15, when 
20 the closure skirt 10 is moved into the cup-shaped part 7; that Is: when the 
overall area of the inflow openings 8 Is Increased. An increase in the overall 
area of the inflow openings 8 entails an increase in the constant flow of liquid 
through the insert, and it has been found that arrangement of the spring 15 in 
the described manner brings about an approximately linear correlation 
25 between the size of the overall area of the inflow openings 8 and the constant 
liquid flow through the Insert. This is shown in Figure 4 that shows the result 
of a number of tests performed with the shown regulator Insert 2. For 
comparison Figure 5 shows a corresponding curve achieved by tests with a 
regulator Insert of the known type, wherein the compression of the spring is 
30 not adjusted in accordance with the dimensions of the inflow openings. 
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Thus, by fully drawn line Figure 4 shows the averagely measured liquid flow 
through the insert at a given degree of opening if the inflow openings 8- The 
figures on the abscissa corresponds to the scale shown on the jacket 24 in 
Figures 2b and 3b, and they are linearly proportionate with the overall area of 
5 the inflow openings 8, The ordinate shows the measured flow through the 
insert in litres per hour (l/h). The dash-dotted lines to each side of the fully 
drawn line show the spread of the measurement result and, as will appear, 
there is an at least approximately linear correlation between the scale figures 
and the flow. 

10 

For comparison, Figure 5 shows, as mentioned, the flow through an insert 
where no adjustment of the length of the spring takes place, when the degree 
of opening of the inflow openings is changed. The curved shape entails that it 
is necessary to resort to that curve when it is desired to adjust the insert to 
15 another constant flow. In Figure 5, the numbers on the abscissa are again 
linearly proportionate with the overall area of the inflow openings, while the 
ordinate shows the measured flow through the insert in litres per hour (l/h). 

The invention was described with reference to a preferred embodiment of the 
20 invention, where the size of the inflow openings 8 can be adjusted from the 
outside. However, nothing prevents the invention from lending itself for use 
also within the context of a regulator insert where the inflow openings can be 
adjusted only when the regulator insert is dismounted from the valve housing 
(eg as known from WO 95/12082). 



